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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily control a 
residual interlayer insulating film on fuse wiring and 
improve fuse cutting rate by providing a fuse 
composed of a conductor part which is formed in a 
superimposing area so as to electrically connect an 
upper layer metal wiring and a lower layer wiring. 
SOLUTION: The part of an upper metal wiring 105 on 
a plug 104 is annihilated by laser irradiation. The part 
of the upper layer metal wiring 105 which laser beams 
are applied instantaneously evaporates (b). On the 
side wall of a hole 109, a part of the evaporated meal 
material from the edge of the upper layer metal wiring 
105 redeposites, and a metal film 1 10 is formed on 
the side wall of the hole 109 (c). At this time, the 
metal film 1 10 is not formed on the bottom plane of 
the hole 109. Therefore, the metal film 1 10 contacts 
the upper layer metal wiring 105 but not the plug 104. 
The electrical connection between the upper layer 
metal wiring 105 and the lower layer wiring 102 can be 

interrupted by removing the edge of the upper layer metal wiring 105 on the plug 104 by 
irradiation. 
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imt^m 2 ] m^m i tim<r>^m{^i^m\zii^^x. 
mtmETmsE.mt(r)?n\zB^tni>'priimRmt, tn 

[imm 3 ] smm i 2 tim<oii^m«^i&&\zi= 

m^m4] ^m»m^±i.zm&inftTMiii»t. 
mtiTmim±\zsriii&Bmi-ftbxm^^nft±m& 

wi-cmiTm6mtmi±m&msi^tf)m^mz4m 
[13*315) immit.tci,t2tm<D^^wmm\zid 

mihD.-X(n'p<DW, 1 a)t3.-x©s 1 <D±®&sie 

ISt. |t|tB^irota-Xrol»t:ES-rS^2«)ta- 

fe<tu:^2(OaS[«:SB?5^iE,. Ci:^c<^n-?nil 

SfllEm 1 ©±®^)SiBiJS<0Bfll2^ 1 ©iS{*8B±lC t:i- 
X«»fSnfe^&lCJgfi£Sn*mi©MDm«5<i:. SfliB 
m 2 CD±S^feKiB^t7)B11tBm 2 ro^ft:gB±Jl t i-XW 
$ nfc® ^ IC JgfiE $ n-5 ^ 2 (D B8 □ b x'j: 

CiS*^ 6 ] iS*iM 1 Sitfi 2 iB®OiJi^«J«giCfc 

iWiaJi®^SiB*at:j^ttUTi.^^)iS(*;SB±WMIB±l& 
glSBI9g®*<S8ai-rs<ttilC. ka-XWr©fe 

iib\zmi±M^mmf)^mi:tt\i>mi$.ji*)!t<m^^ 
i\ftmam'^mz.tzmmmf)mti^M^ss,f£m±\zm^ 

mtsm 1 *5j:t/gi2 roT)igBS±mF"'lffiiSIS«:^M-T 
'>n£ < <!: tjHtJIB^ 1 2 cDTliBSro-SStag 
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mm&^mzmi±m^mmtmi^ 1 *3iu:m2 
©TisBia t * tasiM tcjs igJi" 5 <k ^ ic j^bs $ nfc® 1 

J3 d; S 2 W SB t BE $ n 1 3. - X S: * r S 

< i:fcft5femi~m3 0T;iiBI!iiro-g5tai;nl«€r}$ 
10 oi^trjg^^nfcm 1*3.1: z;^2©±@^SEI8i:. 
miBSl:ng*iclCfl5iBm 1 *3 J;i;^ 2 ©±^^MEISifif| 
IB^ 1 ~ 3 T^EiS<i:5:1imW(cB?l3S-r5<J; ^ iCJg^^ 
n;t^l. ^2. ^3. m4 cDi$^SBt?!i^e.t« 

BE^nfc t i-X^£^-r^ - <!: €:1#ia<!:-r-S¥«{*^ 
S. 

SflSBT)8iBII±tcSPfli*fiigiK$:ft- UT'>/i < <!: t> WSBT 
SiBi»0-SB i: fiftffi«S:»0 i o (C J^bE^ nfc±® & 
ISIBiSt. WIB*fiffi«Elcfl<r3B±®^SiBi8tWfBT® 

^,«iPE s nfe 1 3.-x*#-r -5 *i§«jg!i<^5aji:5ttic 

:fel^T. miB±®^^iBiStflftSBi§i<*:g8t<73SiKg6*^ 
^■r?) C tTmllBt 3.-X®W»r«::te C;tt -3 C <!: 

[if *5 1 0 ] 9 tBiJcD*ii<^gSOS!ig*ffi 

MI2t3.-XcO«»fl±. ftfItS±^^MIB»i:WtBi3fl^ge 
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[!g*5 1 1 ] 9 iei£CDiii^«:SSi(OS!iig:^ffi 
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[0 0 0 1 ] 
[0 0 0 21 

[0 0 0 3] mpL\t. ms\t. ^a;<^:U-tr;U^7LSL 
T ^ ^fillcT) ^ ^ >J -fc JUT^^r ^Tl^IeIK^^ tf 
IiT$)0. 8 0 UimiSVcc. 8 0 2tiGND, 8 0 
3. 8 0 9fi$fi. 8 0 4, 8 1 0Jit:iL-X. 8 0 
5 . 8 0 6. 8 0 7. 8 1 1. 8 1 2. 8 1 7 ti-T >/N* 
-^iHlK. 8 0 8 atj:7LS^^>SIR[ElSS. 8 13(ie 
x-ORlEigS, 8 14a, 8 1 4 bti7 h'UXSlRlHl 
SS. 8 1 9li7i:S^'1'>C?)xn-^T»^)NANDlEl 
gS. 8 1 6ij:iE^ax=3-y<&x^xx-y;H-^ft^. 

[0 0 0 4] '^\z. ms<DK^j^n<Dmmz^\^^xisim 
t^t. %^mmimm{.f^^^mi?:W}^m\z\t. t^- 

XEI88 0 4tiGND8 0 2tCS&%UTl^*C0T. 

A-5'ipisS8 0 5tc ^L] u^)\^t)^xt}'^n. ^yn- 

5^[BlSS8 0 5(7)tii:^li FHJ U^Jl^t^SO, )IrM<D-{ > 
A--^[5IS88 0 7lCA;'j^n^o ^fc. >r>A-:?'[ElSS 
8 0 6ICck-9T THJ V^)mm^t^vv^^ti^^ ^ 
>/N'-^[HlSS8 0 7(Dta;^ r efi^ti TLJ U^JUtT'j: 
0. NAND[HlgS8 1 5(7)ai;^8 1 6 THj 
;U^ai:^lL, TlS^-T >8 1 8ti-1' >A*-^[ElSS8 1 7 

>8 1 8til^a}R1^cSg<h?ii:^Tl^^. 

[0 0 0 5] -15. %^y^y^m^\z\t. K^y-O 

S}RlHjgS8 0 8 a^'c^ta.-Xffil98 0 4^«»Tt-^i: 
gS8 14a, 8 1 4 b*cOta.-XS2l98 1 0 t)'i:^gtl 

ij;i;T^K-r^. cn*b(Dct\z^o. K^y^>MiR 

lHlg§8 0 8 a4^(Ota-Xffiil88 0 4 ti«»r^nTl.^^ 

o)x\ mmvccBo i\zmm^nrz^mso3\z^-oz 
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-S. rc?)i^^. refi^li THJ U^Ji^tUO. K^y 

<>8 1 s<Dm^f)H ^''^}ii^mtu^. 

[0 0 0 6] Z(Dtt. 7 Kl/7.2HR{i#[ElSS8 1 4 

a, s I 4b^<D\^o.'-xims 10 (DmntMf)^^ 

<f:, r ao ft^-- r a i fi^tl^T THj U^)V^mtl 

8 16tJ fLj U^}\^tUK}. iE«x3-y^x>rXX 
--/^l^l^SStcT^. ^UT. ^lS^-T >8 1 8(D{t^li 
10 THj U'^;U<h/j:07LS7^>7:?^iM«?$n^ct^H;^i: 

[0 0 0 7] |gI9H. ^cot:i-XffilScOt»i5S;^^1"ffi 

t'^j^5JcL^c±n®rai*fij&K9 0 i;:i^j^6)t^n. c(^± 

\ZA 1 /j:^;:i^e/<f:^^S?E^9 0 2 Ti^^J^^^nrt^^o 

^^gB*i9 0 2±t:ii. MfB^mmms o s^sii/Av^ 

-i>3 >^9 0 47:i^J^fi£$nTV^^o ^LT. A->^- 
v3>^9 0 4<^R^^{4StC, SPp1*ftgt^9 0 3ii*i 
20 TC7)Ma§S9 0 5f)<m&^nX^^^. BBagP9 0 5ti, 

mmf)^<h^mim9 o 2^x(Dmm^m<'r^rztb\zm 
[0 0 0 8] 'A\z. ^msim9 o 2 0mmzmLx^m 

T'So C0^mRB9 0 2<D^m\t. 09 (b) O^ffi 

^<7)l/— tfllS*®^9 0 6112. 5MmA8Sc7)7A- 

tf A;WXWtc 2 0 - 1 0 0 m s rp1?Tt:>n^« 
;icOU-1fRSI*lcJ;0^SEII9 0 2|j:. 09 (c) \Z 
30 ^■rj:^**:. ±mBt^9 0 2 at^m^ms 0 2bt\Z 

(ig»r) $n^)o cc-e, u-^m^^ntz^ms. 
jsg9 0 2n. m^umm^m^zm^t^. co^m. 

^SEi^9 0 2tiU'-lfB8Wtrc}:i9S^$n^^^ t(D 

9 0 7t)mi^^n^. 

[0 0 0 9] 

[^Bj;:?^'<S9iLcl;^iT^^li] tz^/)^. Vt^X\t. 

±y&Lrz^oi-z\izL'-xEmtLx<D±mim9 02^ 
40 mm-r^^o\zLx^^rzf3^. m%^\zitt^mxtu^^i^ 
^t^^\.^t\^^o?mi)^&'orz. rr<^t>'^^ u-ifp0Wt: 
^y)±miim9 0 2\tmw\-^n^f)^. c<Dttm^Ltz 
^m^mf)^f\9 0 smmzmmmL. ^»9 0 8^^^ 

5£f -S^bTfe-So CC?)ifeJSSg9 0 8ti. il9 (c) . 
(d) 117^1" 7^:9 0 7®]|£^i|t(cj^^$n^fc 
tb. m^-^t\rz^mii^9 02a <1:&KS2SI9 0 2 b 

li, -ecD^jss§9 0 8tziom^wt:sss$n?^ct^sg<h 
[0 0 10] ta-xiataiUT^u v'j=i> 

50 ^b>i'5ffil«^^('^^t5^Rt>fe^ ^#S8¥6- 
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(0 0 11] z0^mt. &.±<D^of^mm}^^mmr 
^rzisb\zu^nrzh<D-v$>o. x^^mmzt^^itrj. 

[0 0 12] 

\t. ^mwm^±\zB^^nftymimt. -^otie 
m±\zmfnmBm^1ftLxTms^^^(D-'mtm^m^'^ 
m'o^o\zm^^ri'/t±.M^ms.i^t. ms:mmz±m 
&mnmtTm^mt^m^mzmm,r^<^^\zm^'^ 

nfc^^gS ^ tSsS; $ n^c b a - X^<S A ^ ck ^ tc L 

n.^\zMi^ri^. ^fz. z:<D^^<D^mi^^m(omi& 
y5im\t. ^mi^mm^izm^-^nffrm^mt. 
Tmui^±.\zmfmmB^i^\^xTm^U(D-'^tm^ 
^m'ki^'o^o\zm&^ritz±.m^mmt. sas^ 
\zhm^mmtTmiimt^%%m\zikm-^^^\z 

J^^$n;t^(*SBi:7!i^b«l^$nfctiL-X€:^f 
CO SESS ^ ^ ^ T b a. - X<D^8rr ^ *3 c T^ct cfc 

[0 0 13] 

*SS(7)JBSS 1 

<h'^J^J«L;t±tClTOi&Sgl 0 i^&gagL. w(0±tc 
A 1 ;^d:<i:;:)^b/ct^TlEISl 0 2 $:J^^Lfco Sfc. :i 

(o^sficoj^fig 1 Tii. t^Eia 1 0 2 ±(D;srB^*e»8§ i 
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^ioA\zmutmm.'t^^o\z. mfmmmiozi, 
[0 0 1 4] ^LT, ^(D±m^mmi o s±\z\t. 

UTOiS^l 0 6:fei:t;>'V>^-v3>^l 0 7;:><Jgfi£ 
^n. ^LT. /^v^-v3 >K1 0 TcDRfr^fiSd. 

10 ios-f)m^^rirz^mtu-ox\^^^. ccompssio 

8ti. Sffi^f,±^^JSiH^l 0 5r^T£0^gS$:g< 
bi-XWK<£^BtcT^rcs6tzMtt^t)C0T* 
0. U-ifBP,WHcl:oT±^^«iBI8l 0 5;;)^m^C0J^ 

±7nLrz^o\z. z.<D^mo:>m^i\z^^^x\t. tie 

i^l 0 2t:^y^l 0 4 <h±^^SEiiai 0 5<hTba 

[0 0 15] ^AT\z. zoh:x-xi^imommzmLx 
mmt^o zi<D^m<Dmmi\zi6\^^x\t. mi w <d 

ss^h<Dm^(Dmmz2. 5 um^mmo^T/-^-^^ 
mtbrzu-^^mittt^ct\z^Kifro. zou-^ 
m^\t. /^;u7.wn2 0- 1 0 omsPBrrft)n^o c<d 
u-'^wMi-z^K^. ±m^ms,mi 0 s\t. mi (b) 

Xs U''^miti^rirz±m^m^f^ios\t. mmmt 
f)mf^^\zm^-r^. zom^. ±m^mE.mi 0 s\t 
i^—^w.M\z^K^i@mm^Lxrji<u^f)^. 't(Dm^ 
\mf^^\zf&z^rzisb. ^<D±m(DmN\mmmi 0 
30 [*;t?fttf^n. 7^1 0 9t)^m^^n^. 

[0 0 16] z(Dt^. '^^tmmz. 7^:1 0 9mmz 
^m^mumiosti^m^^m^Lrz^m^mo)- 
m^^m^L> ±mmi 1 o^^^^^^n-s. ^lx. z 
(D^&mi io\t. lai (c) (D^sstc^-Tct^ic, 
7X1 0 9ffliiistcj^fiE$n^o bTij^u. zzx\ 
mi I o\t:r:i 0 9js.mz\tmj$.'^nui^. zotz^. 

^^8gl 1 0 ^i±^^]Siai^ 1 0 5<hliig«UT0^^ 
f)K y^^/l 0 4<htiSftliL.Tl^iAc£tU -tt^t^-^^ ZO 
^SS<7)J^!!g 1 tc J:ntJ, U— eeWTX^ ^/ 1 0 4 ±(7) 
40 ±1^JKE^1 0 5i336^^*T^C<h(cJ:0> 

KEia 1 0 5 <hT^iSIS 1 0 2 t(7)m^Mt^l^^S?i^- 

[0 0 17] l|]5S<OJ^Sg2 

w(05gH>g(D^2co5^5£c7)JgSgtcoiiTiaB/l-r^o 
I12ti, ccD^SSOJ^Sg2tz43tt^^i§<*^gt7)-gBt« 

5E^^-r»r®iaTfeo. c(osjg<7)j^gg2Tti. sr. 

J^^Lt±tC^PplieS^^2 0 1 ^EgU. ca)±lrA 1 
/j: i:;:i>b^t -57/112192 0 2 ^J^^L/c:. ^tz. TIE 
50 19 2 0 2±C0®Fp1JfiiBfc^2 0 3lCJ^Ii£^n^c=i>^^ h 
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(0018) ^fz. 2 0 5 ^omr^ms^m 

2 0 6\zmfS.it\rzZi>^C^ h;j^-;urtii3fe«5nfcy 

^\z±.m^mEim2 0 8^m^t^<^z>\zLrz. u^. 
^<D±.m^ms^^2 0 8±\z\t. jsmi&f^m2 0 9^^ 

LX/N'x^-va >^2 1 0:6^J^iS$n. ^LX. /^'>^ 
-'>3>^2 1 OcOR/T^ffiStC. ®Pfl*6i8:K2 0 9ii4^ 

ST(7)B8PgB2 1 if)m^^nrz^^tUr>x\^^^. c 
mnQ^2 1 i\t. ^mf)^^±m^mim2os^x<D 
m^^m<t^rz^\zm^i^^h<Dv$>Ki. mr^mmm2 

<xh^\^\ &.±7jkLrz^o\z. z(Dmmomm2\z^ 

l^Ttl. Tm^m2 0 2 t:/y^2 0 4t^famm2 0 

st^y{/2 0 7 t±m±mim2 o s^-cta-XE 

[0019] wTn, c0)iD.-XEim(Dmw\\zmLx 
mmr^. ^r. z.(Dmm(Dmm\z^^^x\t. mam 
2 1 1 (D±m^m^m2 o sti^u±<Dm^<Dmm\z. 
2. 5 um^m^<D7/'^''^^'mtLrzu-'^^mMt 

^Z,t\Z^0rfO. n)U7.^\Z2 0 

-1 0 OmsPelfrbn^. c:(^<h#, S^WT^U— tfc^ 

ititif)^^t\^^m^. ±m^msi^^2ost»mz»xti, 
<. ^(DT(D^mm2o 5{z^xU'-'^t)mi^-^n^ 

t\zrj:^. ^Lx. c<Dt^u-ifmiii'^nrz^mm 
mmzm^L. ^nf)m^mz^s^c^rz^!b. 02 (b) 

\Z7jkt^^\Z. :r:2 I 2f)m^^ri^Ct\ZtSi^. ^(D 

r\2\2\t. mfAmm^2 0 sco-sbic^tsl. ^co 
mmz\tnmmi.tz^^m2\ztm^^n^. 
L, i5,^^-r^^ssg2 1 3t^7^;2 1 2^mz\m&^ 
nt^\^^(Dx. ^mm2izt:fy^2QAi^^ikm'^c 

[0 0 2 0] -rUt>-^. CO^SgOJ^Sg2 (0 2) C7)J; 

lfotb;^i7:/^';^#-r^T=b. ^n;:)^T®gE*a2 0 2tciiJii 
b:jL-X^^J!lSa)^T±^^KiH*9 2 0 
8<i:T^SE*S2 0 2 ^/j^gggUT^.^^cJ: ^Aj::: <hli;^j: 

Lrzi)^'oX. ::<D^m(Dm^2\z^n\l. t3.-x 

0 st^^^m^t^ctt)^x^^f)^TM^m2 0 2ics 
xmf)^u^^mmtrj.'DX\^^n\i^< . 't(D\htim^(Dm 

Wf)^±t^^h(DtUr)X\^'^^. 

[0 0 2 1 ] nm(DmB3 

'.k\z. z<Dmmm3(^^m<Dmm\z'D\.^xm3^m\^'^ 
xmmt^. m3\t. z(Dmm<Dm^3\z^»^^m{^ 

(Dmm3x\t. sr. m±\zm^mT'^'t0±\zs, 
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/iELfco St. c<Dmm(Dmm3x\t. T^K*a3 0 2 
±<DmrumBm3 0 3[zmf^^txrz3>^c^ h^^-;^^^ 
f:?tta^nty^i/3 0 4ic^ggS^'f^g£t-^cfc^ic. 1 

mi&Bm3o 3±(cA 1 utf)^^tj.^±m^msim3 o 
5^m^t^^^\zLrz. mmz. m^itx^A^^Ks 
1 1 ^j^^ET^ck^iiLrco ccT. ±m^m^m3Q 

S\t. m3 (b) <^¥®ilt'75-rct^lc. 3r:> 

(D^m.^^mf)^^hm^nx\^^^. 
[0 0 2 2] 'Mz. ±m±mm3 0 s^i:m^^iLx 

^^^^^'3 1 l±,\Z. 1Fp1*6^^3 0 6i5J;t;yV>^- 
v3>^3 0 Z^J^^ET^o Oi^^X. ±S^^E^3 0 

5^3it;m^^z:T^/^vF3 1 KDmmmz^^mm 

mmm3 0 6^3ctU:/V>A;-v3 >^3 0 7 ^X^y5"> 
yf^Sr^::<i:lw<i;0. MQgS3 O 8i5i:U:MPgB3 l 

2^mf&L. ±i^sisia3 0 s^s^ma^iiT^A^ 

20 K3 1 lSE^StB$-ti:;to ±2eLfc^olc. coy^m 
(Dmm3\Z^\^^X\t. m^lfi. 3'DCDT^jB^3 O 2^ 

-/y^3 0 4t\z. fi:\^mm\zm&Lrz±M^mii^^3 

0 5^|gl^LTt:iL-XEI9^l«^-r^ct^(cL;t. 
[0 0 2 3]i^TtC. CKOhiL-XiBiiao^lgTllBllUT 

iKB^i"^. :i(Dmm<Dmn3\z^\^^x\t. m3 (c) <d 
wimm\z7r^rj^o\z. MPg?3 0 8tisitaLTi.^^±i 

^SE)|!|3 0 5 0rS^<^®^IC, m^\i. 2. 
Saco7/1-5"-V Si: Lfc - <h tc J; D 

'fT^o COU-^mWt. A>)l/XWtC2 0- 1 0 0ms 
30 relfrtDn^, CC^U— tfsaWtCctD. ±ii^®K^3 0 
S{t. m3 (c) lC.T^-r<i:^lr. y^^3 0 4_hC7)g65}' 

mnmt^o c:lx. U'-if^m^tirz±m&mRm3 
±m±mim3os\tu-'^miii'^nrzmmm% 

iyXU<UKis r\3 0 9f}mi&^tl^. ^LX. Z.(D% 
m.(Dm^.3X\t. ±l^KEi93 0 5;^^'?S!±iL/tt^S8T 

tt^^^'^'^^^zm^^'^w^t^zttn't^. 
[0 0 2 4 ] c<Dtt. '^m(j:>mmi tw\mz. 7^:30 
40 gpimiti. ±.m^m^^3 0 ^t^^m%i.fz^mm 

T. CCD^^^3 1 Ot^. m3 (d) co¥ffililtC^-rJ: 
^IC, /vS 0 9fflfJIStCJ^S$n^o Li^i^L. .ICT. ^ 
(^^K^3 1 0ti;^:3 0 9l£Sl:[^J^^J$n^j:l/^o C<D 

tzsb. ^mm3ioi^t±m^mnm3ost\tmmLx 

z<Dn^<Dj^m3\z^n',i. \y-if?mx^y^3o 4 
±.<Dmm<D±.m^mm3 0 s^f^.^t^zt\z<ko. 
hm^m^m 3 0* 5 <hTiisii 302 <h<om^M}g8s^ 

50 arro;i<h/><T$^o S;^c. C(0|^SScDJ^5g3Tti. ±1 
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^SieiS 3 0 5 irC:i^ElfilCJ^J5£-r^> cfc ^ (C 
m*3iTffl/^y K3 1 l±CD0flDgB3 1 2 0JgB£<i:|^S# 
lCMng?3 0 8S:JBB£-rs;i<J:A«Tt^)©T. Jil&JS 

[0 0 2 5] ^m<omm4 

Il4lc^rj:^ic. ST. SS±l3m^<05R^-^^ 

4 0 1 SrieaU. C©±ICA 1 tj.Ei)^ibtii>TMSil^4 
0 2S:JB^1-?). St. T®ffil94 0 2±lCSrBl»ei!!K 
4 0 3S::f(-L. 0 4-vmi^ti±S^RSim4 

0 5*Jgfi£fS. St. ±®^Sffill4 0 5±lrtt, € 
rfl^i»^4 0 6*j;t;A->'^— >3 >IS4 0 7*<JBb5$ 

n. ^LT. /'^v'^— >3 >K4 0 7romsfi:stc. S 

PBll6igiffi|4 0 6*<aWnmODi?$i:/d:*J:^ICiBng64 

CO 0 2 6 ) -E-LT, CO||JiS©JgSS4Tli. TllE^ 
4 0 2 -y7i7'4 0 4-±Ji^^Eil94 0 5®ta-X 
K^^BIO^^iiaiCfcliT, ±g^REiS4 0 5<0::^7 
if4 0 4A^<o(O}^tElim^tn^n^rjir). 7!)0±S& 
S5i2ia4 0 5|il±;5<l»0^^fc«cSI*<;il^i'5ICbfe. 
C®itSS. -f y if 4 0 4Wi±<Dmmf)i. 04 (b) (C^ 

W»rSnfe«^tC>g5)t$n«)7t4 0 9l^±*^SSt6;5tV^ 
7'7i^4 0 4|SI±(0ieBi^&«/j:-rJ:^ilCLt. 
CKO^sm. z<D^m<omtSi4\zj:tx\i. -tsacDti-X 
EilSWWflcd:i3Jgp)t$nfe7t4 0 9*<, SSOta-X 
iHil8©±ji&SiH^4 0 5 fcj;i;y7i^4 0 4 IC^S* 

[0 0 2 71 SX±<DCtiznVT. 0 5tC^ri^ilC. 
^7^/4 0 4©&S*. T®ffi^4 0 2 -±®^)Sie^ 
4 0 5:^|6]tCSS^t:^|6llC-iSiKJ:tCgHBL,Ty7i^4 
0 4|B]±<DiE«8A<ifi</j:Si0lCiBa-r«)<i:, 05 

(c) . (d) \Z7fst.i:o\Z. ta.-Xmmz)i\,^X^ 
Ot3.-XffilSmi«tcKSSr4A4J;5lc;i?>. ««J;t 
ti. 1 iz mT±ii^lRiHill 4 0 5 *«;gP)cS n. 

-e-CD±(7)^[l{]i«Si&ffiS4 0 6 0K^/iU umT$.?.«^. 
U— y-'BSWIwiO ta-XWI5r*f=f5t. Ts.4 0 9<O± 

tJiOiZ. 3/7^4 0 4*3J:i;±®^)Sei84 0 5A<fi2 
S$nt^^^T«. ±®^Mgeil4 0 5|^±<;3R.1?:. 6 
um^*):kt<mLT)iA^fSi^''t, t3.-Xm«\\Z^r, 
JBB£$nt7\4 0 9lCJ:0<i:/<tlD©ta-XE««±® 
■ &l5ii2iia4 0 5*<]KS$Stt^Ci:lc;i«). 



(61 ?^B8¥ 10- 2 6 1 7 2 0 

10 

(0 0 2 8) ^•neo::iiiWLt. 04ic^Ltj;3 

t:. sr. S?0^'5ta-XiBi^«±@^SIiBil94 0 5 
■r^>ic>i:l-*. ^-UT. ^n^'i\<D:fyi/4 0 4W\± 

imm<3 ummm\z^-nm<Ur>x^. t^-xwr 

•5. ?£^T. c:ros?JScoj^Sg4»cj;ntf. ta-XIBIS 

10 (0 0 2 9 1 %m.<DT&m 

lieti. ca)*)5S®>gsg5ic*5tt^)i#iS(*gsro-M 

Sffi±lcmSO5!l^^*(0±l::iBa$n4iB)t9l7it<h'* 
JB5S;Lt±lC®fk1*6i&K5 0 1 *iBHL. C0±»CA 1 
UE1)^<btii>ymRi^Z a 2 a*5j;0:T®iBil95 0 2 b 
SJgBEUt. St. TliBiia5 0 2 a, 5 0 2 b±lrS 
Pp1*fii&K5 0 3A<}gB5$nTI/^S. ^LT. ®Pp1«eig:K 
5 0 3<OT®iBi8S5 0 2 a *3iOT)SiHiK 5 0 2 bSggB 
20 ±lCj^eE^fnt3>^57 hJj^-JH^lr. 7'7d/5 0 4 
a. 5 0 4 b*<3£«Jg5£$nTV^4. 
CO 0 3 01 JraAT. T'^ys 0 4 aty^^^/S 0 4b 
t$S^tSJ;'5lC. SPBlilfiiek®[±lC±)i^SEifS5 0 

5A<>g5£$nTVi^.j;^>tcLt. ncfe. -e-©±®^siB 
195 0 5±ic«. mfSimmzQ %m.v-ni^^-i^3 

>ms 0 1 tmiii^in. -eUT. /'<v'^-->3>^5 0 
7©3tS(4Blw. ®PBlifgg!«5 0 6jitfST©MPSS5 
0 8A<}Bg£$nttta8<!:^<f3Tl»«. CiroMPSBSOB 
tt. g®;i^e.±S^jSiBi»5 0 5ST©!E(?iSg<-r^) 
30 t*lCMtt^>t)OT*0. Sfi1i^ii*K5 0 &iii.XS-ni/ 
'^-v'3>K5 0.7 7!)<i5ttn«>gB£t;^t<Tt>J;i/n 
±SUti5lC, c:©SIJ6<DJ^S85II*5tiT«. TliB 
J95 0 2 a. 5 0 2 biy7i^5 0 4 a, 50 4 bi:± 
l^)SiB*l5 0 5<i:Tta-XiBiS^<85J-r5c};^lcL. 
t. 

[0 0 3 1 1 t^TlC. c:(Dt3.-XSBiacO^»ri:MLT 
Ift^f^. sr. C<OSIig(7)Jg!S5tC43lsTt). BBnSB 

5 0 8cO±®ifeSiBJl5 0 5JSS6±©Rlr^roSa^lC. 

2. 5/im^lSa<D7A— ^tStLtl^— y=$Ra!M-r 

40 •antic cfcOfT-5. cicou— y-'H8W«. j^)\'7.m\z2 o 

~1 OOmsPalfr^^n*. WjSLtllJeojBSgl tlBim 
IC. lL<J)\^-^mmz^*) . ±®^SEill 5 0 5 (i. n 

6 (b) llS^TckolC. ■/7i'5 0 4a±©aE^JA«rMiSfi 
L. -e<0?S|g»ilS?eWlCfiC-5t*. (SPaliffi/ftgg 5 0 6 
/i^BJltJftlf^tlTTtS 0 9 a*5JgB£$n«>. dOTvSO 
9aW. )gp=m»^5 0 3(73-gBlcST5iL. -^-coflliM 

\z\tnmmLit^^mz i o;JW5£$tx2). 
[0 0 3 21 t;5^L. nmmt^^m:^\o\tmo 

9 aJSgBlCliJBfilcSmuOT?. ^)SIK5 1 0 tzfyif 
50 5 0 4 aA^SM-r ?>::<!: tint t*. -?-LT. :i<r>%y&<D]\& 
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SI5-C«. 06 "(b) lC^-r<fc7tC. Z^yifSO 4b(Ji 
fSmiCfcl'^Tt). MQSBS 0 80±l^JSfi2*95 0 5iS 

[0 0 3 3] wdT. looy^i/iWfSRJrSU'— tfSS 

(ci5tt2>ta-X«»t(7)fi£S)?sii9 5%t;i^). cnic 
±(Dta-XWr*SSt*7l<5%. -^vifS 0 4b±<D\i 

SS5{Ci3lt5«»f6£5!)^H9 9. 7 5%t7^£0, ta- 

[0 0 3 4] Sfc. ±K!i-Ctt. :/^i?'5 0 4 arojgfijcffi 
Sty^ys 0 4 b©}gBjfi:g?:lit-r<t-5(Cbfc;5«. 0 
5 (c) lC^-rj;5H, :/7i^5 0 4 aty^i/S 0 4 
bi:^ifi<lZiES-r-5J;^lcLTt)cfct». dOCtirJ; 
0. ±i^ME^5 0 scoy^ys 0 4 a iiy^i'S 0 

4 bc/^rflgStCU— !f5rBS«-rn«. 05 (d) ICS^T 
J;-ptC. I^©?t5 0 9S:}gs£t"-5^*ltT. :/5i/5 0 
4 a t±Sife)SEi95 0 5<t:ro«»f, fcJ;^:. :/7d/'5 

0 4b t±^&jgEiS5 0 5 toi^^mammzn^^. 

[0 0 3 5 ] $eiC, @7tZ/T^TJ;^lC. TlffiiSSO 
2 aiSilXTSEias 0 2 biCJnA. l^-«B2ilS^fC*3 
V^TT®ffi*S5 0 2 c fcJ^^L, ZOTmmmSQ 2 a 
-T'^ys 0 4 a-±l^SK»5 0 5 a-^^^S 0 
4 c -Tlgg^S 0 2c -Zfyi/S 0 4d-±Ji^JgE 
^5 0 5 h-yyif5 0 4\)--fSim5 0 2h<Dl^^ 
iZcfcO, t3.-Xi2l9&«|jSTiJ:-pJcLTfeJ:t,i. El 
7tC^3l'>T, AA" »r®S'07 (b) JC^L, BB' »? 
iS«:gl7 (c) dClT. 7'7i^5 0 4 a 

~ 5 0 4 d 0J^B£1--5^«. iJctO:. ±®^SiHill5 0 
5a. 5 0 5 b*. ±mLti^o\Zl'—>fmMti>Ct 

mz^*)±mvtzt:^-x§im<Dmf)^-cti. 

[0 0 3 6 ] ^LT. Z0^-tV\t. l:3(Dta-Xie 
HWtfe. 4;^3f(7)y7y5 0 4 a~5 0 4d7i<#ffiL/ 
TV^ijilttw^t'S. T/'.ib-^. :/7i^504a~504 
d±-r'<Tl:43V»T^»i*<*IS5-r55S*l*0. 0 54 = 
0. 0 0 0 0 0 6 2 5T$>?)CDT> CKOlg^tt, ta- 
X^irrfStiJj^SA^g 9. 9 9 9 3 7 S^ti^iO. 

ximMz2mift\t4m(r>:/yi/i:Si^L. mmztik 
mti^'DizLftf}^. ■f7i/(Dmmi:in\zmi>hff)-c 
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lint<. ta-XiSIISB«lCf£;i;Tiiiar*J;^lwUT 

(0 0 3 7] ntii. ±IB3lj6SWJ^SSl~5T1i. 

COT(i;i<. Cu-^N i ;ii:(0^15$:ffll'i-5J:-5(CLT 

Lfe75<, Ctl\zmi>^<D-CittJ.<. A\ts.ii±m&mii 
l^tJ^-o)mim^^^J:o\zbXh^\>\ 7" 

yif<7im.^t±m^msimomgi'S:mm\ziscuz>misb 

iftfim-mttii). ifc. ±fsiissco}g.^ 1 ~ 5 T 

ntcE«)t)<or«;i£<, cu-^n i ^iffiiiro^jssiffli.^ 

tit d 5ic®fiK-r-5 J; -5 (c-rn«. ^^u •> u n >fiii^ 
^mmimf^-^^^oizLxh^f^^. 

[0 0 3 8] 

mf^si&±iz^^intzTm&mt^(DT@sim±tzm 
20 Bt^ntsrBiifii&^t, ^(oTmsimzi^MLxmm^ 
Bmizm0S.^riti3>^:7 ht^-jiff^iz^m^nrzzfy 
^t. ^(Dyycf\zmmLTmmBm±izm^^ntz 

±®^^EIS t b t a-XE^* filfiKt ^ J; ^ (C L 
ft. ^UT> ±l^KE*S©y7i?'±©gB^^<&^S-r^ 
CtT, ±)S©«?B£tLfeta-XE^©^»f*ffpck 
^JCLt. ±S^JSEil9*^iLfci#lC^4 

-rssM^ti*<S)oTt), ^(Dnfim<^t:fyi/ti}m 

^filElli©y^i'±©gB5^€:^£Tntf. ±^^^E*S 
30 tTlEJ9t«:mm6«I(C5>S|-rSdtA«T't*OT. X 

m^^m\zr?>cttj.< , ha-xEii9±co^rB']*giiiSM 
[Esrofsm^tsjB^] 

[01] ccD%B^ro^ia3lliSa)jg*giriiit-5)*^<* 
[0 21 c:o%B^co||2(OSIJSa5}g^ic*;tt^itii4(* 

[0 3] :i<D^BM(Df^3<D^m<nmmziiii^^mw 

40 ^^Sc^-SBfi?g£S:^-r¥E0<!:rrffi0TS)*, 

[04] c:©fgico^4©3liS(D}g^ic*5tt-5*j§<* 
SSO-a5Wfi£S^-r¥ii0<!:»rE0-C$)^>. 

[0 5] *SS©}g®4<i:©tb«!$-rSt*<7)i#i§<*'^ 
Sro-3S»l5S;Sr/TT¥ffi0i:»f®0TS>5. 

[06] r©§6D^rom5<D^Sgc?)JgS8lc^ilt^>*i§<* 
S^SW-HBf/?i«$*-r®ril0T*^>. 

[0 7] C0f6§«<DS5(O|ISS0}B«gi:*5ltS*i§«i 
giaw{|!l<Ofi^J(C*5t-t-5-gR«?fi£*^-r»r®0T-$>^), 

[08] ^fi/^'J-tJU^rTtSLT^S^-iiW/^U 
50 tJl'T'at§r2>7i:§ls]!S^&^t:lEl!S0T-$)S. 
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